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(57) Abstract: A wide-band circuit that can realize a desired stable circuit characteristic over a wide frequency band by use of a 
^ small number of circuit elements and that can be easily designed. A wide-band circuit wherein circuit elements are connected via 

transmission lines including signal transmission conductors, grounded conductors and dielectrics intervening between those conduc- 
1^ tors, and wherein an LILC (13) is inserted in a transmission line, the LELC (13) comprising a pair of mutually opposed conductors 

having a four-terminal line structure; the LILC (13) exhibiting an impedance lower than any one of the conductors connected to 

its terminals; the LILC (13) having, as a target frequency band, a frequency band of electromagnetic waves whose wavelengths are 
J"^ shorter than an approximately-four multiple of the line length; the LILC (13) being used as a low impedance element for the elec- 

tromagnetic waves of the target frequency band. > 
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^tPiUB&Srtf* U"Cv L I L C 2 2 LT 2 5 flO^Jitfi-*. 

4£Wfcft*2b) tt N |2i2 8 a^y^^iL I LC2 2^yt°^ 
t <D7m&<Dmm*%LttZ> ri:^<LILC22 f*3gP^m^t-^Ai~5 3 s 

Sifc : £r J S> J ^t< LTV^tfTCL I LC2 2t*H?fclcSH-3o 

( c ) \Zjtfr£. 5 fcU W^w* 2 5 <Dy— h^fclAofciSiS^f ^ s \s*S— 

@18t, ^©HPFHl^^iS#i4I^Sr^i-o rattttSifl* (dB) 
7JH«fe©»aS» (Hz) -efeS„ LILC22W22c^7yKi:^ 

„ = >f/i/2 Z<o<tl/#9 9'y*S&&h , L I LC2 2(^^^^^^#'l4i:/6S^S 

HPFESgi:te^&^ ^£6i0^tl8^SHPFiaKf±. *ybt7jl««t»3 
fcffiv ^SSRfflF^tcisv N T ^m^S^^ii^isJ < «fc^ SSiftftH P F ESS 

*58M«r»iatciafiUfc» 5 <^JSMIKov>T»§-r5o 019 mWBWSr 
jESbfc^^^7^^(e]S§ (HPF®S&) ©fllfifeSr^i", 

r.<DHPF@S&WU ^2 2 cJ&Sffl&Sih/ClSlK W2 2d^3^2 4^ 

3> LT^9 ^ K^t>^StbXV^5<i!l^4«)|lli^Si: mmX'tbZo 
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■fo W22ali, K7-f^2 l<Z>m^ffi J ? 1 i:^$nfciail^^-^2 0 
^e£*rCV^ 0 W2 2 b&I>1»2 2 c fi, i^^^-^ldfigg^^ 

;M*&C|!|&£*V-Cl^o ^2 2 dte, lxiX-/-<2 5<^y— b^^3-r/l^2 4 
Sr^UT^^v Kir^^^tv^iB^^— >-2 0 d £^£*VCV^ 0 

ffiftmtmmx'M, l i lc2 2»2 2 d£^>-K*cg^ELTv^=i-r 

CD-TV^^^#tei L I LC 2 2<D*^s*is?>*mkb1£1®m\-'Xlfem\s 

121 2 2 K N ^ h£^±Oia^^^— >-t-L I LC 2 2 SrSflmLfctKBSr^ 
i". «H=-2 2 a fi % K9>f^2 l^m^iSI^-^SSHEStt/tiai*/^— ^2 0 a 
SSR£jJvCV^„ J»2 2bft ia^^^-V^fi^$n-f^^^n-CV^5 
o ^220!^ =>f/U2 3^b-C^7^K^^$tLfcia^^^— ^20 c 
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micommmbmm-v&ztK l i lc 2 2tc«=-r^-o ^4^2 3%. 

P F |I|gg<B|Elgg#f4te3£<5**3 r t -buffet ftS 0 
ft&x ^4~^6^iW^*5V^(^ L I LC 2 2^2 2\Z.^4;V2 

±mm 1-13 o^^ST-^^p^ Lfc l p f ms§^ov vc % HU- 
SH 6 ^HJi^S-Cf^^WSrjE^ bfcHPF Uli&^ov ^^ft^frW! L-fcas N 

&mm^tc^h*/<x-7jjis#M'& (BPF|l]!f§) <E>flSj£&^ci- 0 

r©BPFle]ggte. K7^3 1 N HPF32, LPF3 3W^^3 4 

m^na^^w^-r^o HPF3 2{t m4<Dmm&nkmz>HPF®&tmm 

<DMJ$V$> LILC32U = ^3 2 2i Sr^-t^o LILC3 2 1f4- 

y^yxZOalt K9^'<3 1UILC321 £ Sr^l-SiagM 8 a 
(Dm&J^^—y^XZS a kttMl,Xmit)X'b£< (Z0a/Z3a^0) IS 
^£*VCV^„ LILC3 2 1«3 2 1a(i, K^^^ 3 1 <^W^T-^ 
^$tb-C*5«9 N fflf321 bfM^^nTV^S, »3 2 1 cta^-Ot^ 

2 2&^LT^7VK*dg$e£;ix-CV^ 0 «8^-3 2 1 dfi % LPF 3 3tf>A;« 



WO 2004/091035 



PCT/JP2004/004089 



25 

tt&mzfix^Zo lilc32ih m^fDmmmmtmm^x^v ^ h 

LPF33it f& 2 <omm&W{MZ> L P F[e]S&£ l^$IO«J&T'fc LIL 
0331^^^3 3 2^ &^ri-5o L I L C 3 3 1 ^^fo»ffi;#:£r#5 
A.T^|p] LfdEg^^m8§*5t^*^-efe <9 . >- tT— ZObtt, H 

PF32HILC331 i:Srg8|frfSBBlft3 8b©#i4«Y^br-^^Z 1 b 
£*t$?LT@£>T/h£< (Z0b/Zlbi?0) lg^£*VCV^ 0 LILC33 
10^3 3 1 ate, HP F 3 2®M^5LI LC3 2 1 did, WF- 3 
3 1 bttV">— ^3 4 0A^3«iW 1 ^SSI**ttTV>5„ ^3 3 1 cM 

f331dft, ^9^KfcS6K£*VCV'*$. LILC3 3K1 W> 2 <D%W&M 

tmM^xz?y^hmm±<DWdM'<*—>'\~mw:x*%z 0 =-r/^3 32^ 

BPF|lI^lbmcoV^-C^i-5 0 HI 2 4 (a) ~ (c) 0 K 

«9WIW*t-B15t>OfcU HPF3 2©*yh*7Ujftt*f 1 x LPF3 30 

^r^* UTH P F 3 2 ^PJ^t"S„ H P F 3 2 i'PJjg Lifcflr#«fiJafe© 5 f x ^ 
±©«««tafe^ttHPF 3 2SriliaU f ! *iO««t)^ttHPF3 2K«fc 

HPF3 2?riiii!bfcJl^#^^te> iffiH3 8 b t^y^h't &^-&B3£%ft 

LTLPF33 fcmmtZo LPF33 fcPflt LfcJi^Wc#<a 5 % f 2 
JS&l&fcftteL P F 3 3 fcioTlSih^tU f 2 ^^©Elifi&l&SH* L P F 3 3 

L P F 3 3 ^iiig LfcJHife&fifcfrtt. 3 8 c t^yKi ibt^ 
i/w^3 4^Jiiby— hffi^-^AO, >*3 4*rtf«b£*5. (d) fc* 
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irx 5 ^> K^-r^ 3 i &mfi \^ft^/^m^rm<o 5 *> f x u± f 2 

fC^LP F<D3i y b*-7ffl$8k£ t> fciSSVMfrg-fik ^TOJBaaKBfeS'^HP FX 
< ttZtcib. HPFO*y b^-7«SafcS:LPF©^y h*7«iftgc.fc D fcte< 

^jb\ z^tem2<Dmmm<nLPFm&bmm<Dmj$<DLPF, Rem* 

<DmMZm<DH. PF[HKi l^tf>4f£f£<Z>H P F i &r/B V vt B P F HHg&T&jft Lfc 
dS N flOlWiil^tOMOL P FMHP F ^^Tt), J&m* 
B P'FEgS^jgffi-rsr t^BTfg-cfeSo 

Srilffi K-3=- y ^ V a W -< W HISS ( B E F HJSg) 0^%^f 0 

^OBEFlHlS&« N ^7^HWS^BPFHIi^<h^^ K7-f^3 1, H 
PF32, LPF3 3X^-^3 4Srft5„ K7-f^3K HPF32, 
L P F 3 3 ~BCO- Uis— 3 4 <D<®SiJO#^f*^ 7 <DH»fig t ISWHT?* 5 tf s > * 
5B^t!Sfc««BEFiaKf±4M»OS^ J »*oTS3»3. K7^^3 1 £ UV— 
^3 4 ^(DFbI^HPF 3 2^LPF3 3 tfS^JlnJf T^ftTV^o 

BPFUJ^tDUj^'OV^ra-f-^,, IH2 6 (a) ~ (b) K^i"«t 9 K 
7^3 1 ^W73i-5^/^f #^60^^ h/^Sf min SL±f max OTOj^ 
RScflHfcKSSfciDirU HPF3 2©^75/ h^-7^mSrf 3 n LPF3 30 
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£^ LTH P F 3 2 ^PJ^f"5 0 H P F 3 2 KPJjg Lfc^A^flT-iRft© 5 f 3 
£H±0««£»^ttH P F 3 2 &i§ii U f 3 ^©ftftStffcattH PF32C 

K^-T^ 3 1 ^m^, Lfc^/i^ff -5§-i&fi N 12^3 8 b <b ^7 ^ K£ SrlStrifclg 
^LTLPF3 3 lCt>PIafrf-*o L P F 3 3 ^PJ^bfc/^^{f 5 f 
4 etiOJSjftSfofc^W: L P F 3 3 K «fc o -CfflJLh £ H> f 4 L 
P F 3 3 3ri§jiii-£o 

HP F 3 2^LPF3 3 SraiiS b/tja«aSj^f±. E^3 8 cXf±3 8di: 

w<3 4Srf^Ki$-e:5. (d) l^H"J;5^ K9-f'*3 1 Ut^/v^te 
^ft© 5 ^> f 3 «Jb©JSIiSE»^Rt/ f 4 3 4 

#W£BEF|IIggteaUBi u 5£fciWIB£fcSo &*5. HPFO*yht7flR 

l p f <d& -y h*7mmi£ r> hi&^w&n. £x<Dm&&j$&&tt p fr 

t>*LPF&i§iiLTb£ HPF©*y h*-7Mtit&&L P F©# >y hrf- 

ft*5 % r-^^2©^jWffi©LPFllli^i:^©#J^©LPF > Sl^4 
©Hii^OH PFHI^i: »»HP F i: Sr/BV ^BEF bfc 
tf*s ©M^L P FSVHP F^^-tT%^ #3891 &■ 

B E F [USSiCjSffii-S r. i: & *fmx-lk 5o 

iOJ:5^ *^«e^t!8^-»5 B E F m^t^tf^^fr 5ri)fe<, * 
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*m^niZ&ZMffi&1&&®&^ K7^4 1, LILC42, 1&#l4 3 
„ Ui/—s<>4 5Rt£L I LC4 6?rft5, 

K7>f^4lfi, SI 1 <Dmfi&MW<D 1 lt^Itfc?), fcHTjSfSWb 

«#®ittStSrffl^i"5. LILC42 ttB9 «8^«>j»Kfll3t©*-?-Cfc <9 , #t£-f 
y^y^ZOIl K9^4 ULILC4 2£«:gSlfrt"5iBtft4 8 a#tt 
-rvt°-^V^Z4^itSfeUX@*T/h$< (Z0/Z4^0) sswesavcv^ 
. L I L C 4 2 <E>«^4 2a»4K7^4 1 OWM^i^^nTfc* Y) , 
4 2 b ttW'— >*4 5©7^^te^£*VCV^ 0 £fc. ffif42c f± % 
4 3Sr^ L/C-WBh/^ ^ Kfc:SSI*£*i/CV^5. ifi£t4 3 tf\ L I L C 4 2 \,Z 

N -£©>f i'tr— ^>^f±K9>f^4 ULI LC4 2 b*W3tt%>&k± 8a© 
>f i^tr— ^^fc4*UV\ u^45(t tJji&f- (y— WTO *-A?3£*l 

h7V^^-e$>5o LILC46H, ^PBI^OS^R 

m 2 8 m % is hmm±(DWM^?-^-L i l c 4 2 ^@E«ufcra^ 

-To iSST-4 2 a fi, K7-f ^4 1 ©tfiTjiSB tW$t£tltz.WM'<? — ^ 4 OaC 
g8K$*LTV^3 0 «&iP4 2blt 4 SW- b«S^jCg8Sfe$tLfcSi»/-« 

^4 0b£g^£;ftw;5 o S^4 2 cit =J>f^4 SSr^bT^^Ktt 
SSKSfrlfcffiiKt'** — V4 0 c |CgSR$*fr*3«? . #P4 2d ^iS^nTl^ 

o 

iasjaSG^mKoSM^^ov^ittKi-s. m2 9^ K7-y^4 lastfj^ut 

^f/<4 l36»bttJ***l*y^«f*Jt IBH4 8 a ty^^KtSr^tPiSKS: 
5> LT L I L C 4 2 MPJit-T 5„ LILC42 {CgJig Lfc^/wMf 5 *>J1 

&mm < l i l c 4 2 sriBi&fcjLfti-r: £ a*-c£ zmmfc&ft 

a) ft, K&4 8 atfH^tf— *V*£L I LC4 2©-fy^^i^i 
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3. -^T\ ZO/Z4±5 0Tfc5fe*iB5«&{i#W:L I LC4 

c tt&Jg&ft Offlft 4 3 ) 3&Sg8K & *i/CV ^ 5 fc«>, ( b ) \Zytfr£ 5 tcffiMtfff 
#«L I LC4 2 0D— »©^WK©5"feffi*t4 3ififflgi£tlX\t^Z—Jj (tfff-4 2 
ci«ff42dt SHiitfcSW*:) ktf^i/Yk $rgtms&*fr bt 4 5 

t **£tm3&&lfr bT ^ 4 5 (Off— hSficASo 

— # % l i lc4 2\zmmvtc/<ji'xm^Wi<Do%mfemm^mMfcj&ft ( 
t <D^m^-<omm^n^> r^j:<LiLC42 ©ftgp^A-c^ z>tc&, l i 

LC 4 2©fm#<Dg&££i§oTW^~^4 5fflt&£gRU 8b^7> 
K£^trift&&^bTW/-- ^4 5^— M^^A^o ffiSfcfi-S-W:. 
L I LC4 2 0^0§|5^aoT^^— ^4 5ffi!l^^igU EI&4 8 b Srilo 
TV^45 h*?KA5o 
^(Dtctb^ ( c ) {dTjc-r J; 5 ^ K?>f '*4 1 ^ft;^ bfc^/i^fi #jR©^"C 

siM^s, iot, ^4 sw:K9-f^4 lan^bfc^i^fi-^- 

7*^ i^/MIIS&Wsv v-Cf* % flt#«Sffift*SH i WVU*: Low W^/l" £ ©M* 

#^« s r ommm&tit t iL&-r- <t ^x*# *v i&cjg^&v vested 
jsg^H-r^m^srm^b-cb^^o 
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&m@m t m®&%i t ©rate = ^^^m^iKmm vtcm&. t&m&nm 

mUt =« i/f^W&Mk X7£& ZtifimibttM LT> fg-5HBB8ft©:fct>±as 9 
fl* 8 0 Q ©^SgSJgfcl £ ©WUi 0 . 1 /z F © = ^^•f-^m.mKWA bfc»£\ ft 

^ t-y sr&fci-s icR (Dtffimn 8 M s £ ft 5„ tt±& v vm 

#5 8/13X1/5 = 1. 6^ s (DjEmtLVm&Hk f 1 OOKHztfe!), 
*©l/4Sft«, ^/4= (c/f) • (l/f £[ ) • (1/4) =3 7 5 
mt'fcS (fcf£U c«3fe5i) o 

b*>U ±3£©<fc5te> 3^V1h«3f^?fi»*3S^5t*4fe^Oll^* 
ft:fc\ L I LCSrj^Ki:^-rwi:dS-Ct^vMSP^f#^|8b-cr±, LIL 

^ ^ ifa;iiite&£^a£tfSBrfg £ ft $ h mmmtz v^^^t \-m.mmM 
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5M9©HiiIi:^i-(?S)5, JgfcU 4<D^^t 0 -^^{^ LILC4 
2i: W— /^4 5 fc£rg8BH-53W*:4 8 b(D>f^t 0 — 
.EI 3 1 fc N /Uy h»_L<«||^-^£L I L C 4 2 &wmirtcvm&7F: 
-T„ »4 2 a fi, K?>f /<4 1 om^fiS^t^$^iam^°^-V4 0 a 
gSifciSjh/T^S. ifiHF-4 2b|i s Vv— ^4 S<D?— b ti&T $ fitzMM^ 
^4 0 b £8Stt$*W5 0 2 cnMWuZtlX&V, JB?4 2dli3 

^/U4 4 Sr^LT^^ Kld^SftfcElft^*— V4 0 d fcg8fc$*W3. 

ffiJSi«Q»«Biai»o»f^K:ov>T«ttW't-«. K?>f'<4 l^ffl^jbfc^^# 
fti^jgjtejftjjBEl^^^s^jli^ ^9(Z)iWit»fe^ LILC4 

2tf»P4 2 d^f»£i4 4^gg^^tbTV>SfcJb, JKJBftft^fc W'wM 5 
/SH68cfife#a* US*-/* 4 5 ©^ h «mc A# **L5 r i: i: fc & , K7-f ^4 1 
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mmx-hZo fmuMw—y^tt* lilc42^^45^^ 

*frf5Ei&4 8 b<^-f ^f— ^*4:*LV\ 

i3 3^ ^ h^K±<Z?ia^^^-^^L I L C 4 2 £1E@ LfcRHSr^ 
•To 4B^4 2 a tt % K9>f '<4 1 ©ffi#^£^£ftfcEi»A<*'--l'4 Oat 

^-V40b Kg^e£*VCV^o 'Shf-4 2 c f*JS©t4 3 ^Lt^yFtii 
SJi^affift/^— ^4 Oci:, «HF4 2 dttffi^t4 4«r^UT^7>'KJcSSRS 

^iwst^-5^j^^«iE]^os!j^«. $g 9 (ommmtxm 1 o ©ms 
t mtmrnx-hz lilc42©a | 3 nM&rm nmom^tmsss^c 

[^12 ©»i) 
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^mmm^?)Mm^.n^m^ft. k?>t»<5 u l i lc 5 2. is$t5 3 

„ l/^5 5 s LILC5 6MLILC5 7S:ft5„ 

K7 ^^5 114, SB 1 <Z>H»21itf> K9 -Y ^ 5 1 1 &mv*> «9 , HtfrtBma* b 

ft tiitirffl^ts, l i l c 5 2 fz—tt<Dm&*mn&&&/vx-ttfa bfcra 

L C 5 2 £ &S8Hrt-*6Bi» 5 8a ©«M4-f ^ 1*— Z5b HSR UCffi«>-C/h 
£< (Z0/Z5^0) H!j£$*L-a^3o LILC52tt, K7-f^5 1» 
-r^/V^ma^^^T^jl^^^^^ii&m^^'^tfo LILC52© 
fl*f- 5 2 3^ igfct 5 3 ^LtWtLL I L C 5 6 5 6b ^S8H!$*t 
-CV^„ $^5 2 bf4§B*feS*LTV^ 0 «&^5 2cttK7Y^5 1 

©ttWjifimtgSESfrLTSS 9 „ 5 2 d Vf— 5 5 ©y— bSmngsttS 
nTV>^>„ ©St 5 3 f±, LILC52 \Z&\,*X'*/T'Xfe-%&ffiBUtt LftV ^ 5 

I LC 5 2 b%mmiTZ>%m5 8 aO^fcr-^^i^U^. W/— ^5 5ft 
> b^^A^$^fe«#*«BE^jfti-5/t*0*^-CJfe5. LILC5 

6 , 5 7 ^H^©«^aiw»6>tti&$ttsaaE«Ev a c (o^m^n^ ^ 

El 3 5 ^ hg^_h<Z5lfi$|/^— VKlL I L C 5 2 3>IBtt LfctfcfSS::^ 

-To *S^F-5 2 atej&fct5 3^LTL I LC5 6«5 6 b tcSSKdftfcjEfll 
/n 0 ^— ;X5 0 a £^£*UT*3<9> 2"b ttWSc^tt-CV^S. tF5 2ctt 

s K7-T^5 1 ©ffi^WKf-tSSft^tLfcEilft^^— ^5 0 c fc:g8K£;h/rv^. 
«?52d Vi^-* 5 5 ©y- b^{C^$tl,fc@H^x> 0 ^-^ 50dit 

£<0**ifflaggfc*3Vv'Ctts L I LC 5 2\Z$mZtlTz.mm&Q5 3Ji, L I L 
C 5 6 (DUftfr 5 6b tegSH£$*l/r*5 9 % VSR- 56b ir*ffRji-5^ 5 6 d \±?=7 
^WZ-WWiZtlT^Zo L I LC5 6^^>^— ^:/*-?fc5fctf>. ®#t5 3 
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y( /< 5 l i>>h mt) £ tiits</\'Xtt&Vit±. 5 8 a bfyi/Fb Sr^tflMfr* 

ft LT L I L C 5 2 teMh-So L I L C 5 2 fcPiaiUfc^^^flt-WO 5 ^>J1 

ttifc^iK < l i l c 5 2 zmm t t &x~%z>wmu$& cmmmt^r 5 

a) fi, £i&5 8 atfVf ^br—^V;*£:L I LC 5 2<Dj i:^^ 
^(Dmmt^^o --"t\ Z 0/Z 5^0ffe5fcfeliMfltltL I LC 5 

2«>rtlfP^ftAi-sr.i:^-e#3&v\ b^u ^iWS^v^f*. ^5 2 
a (ffiK5 3) asgs^nxv^*:^ (b) ^tj^-J: 5 t-iiiJlT&ff 

#ttL I LC5 2©-^ift:©5«5 3 ZftLX^^ KHl«K$*tTV> 

( c ) fclTF-r <fc 5 5 5 W^^SS UfciSji^f * 5 a tt, 9|#: 5 8b 

LI LC5 2^PJ^bfc^/V^{f^©9^^^ig:V^m^^ ( 
-fKBIiftft ■*§■) W\ £& 5 8a^ y^-^V^ iL I LC 5 2<D-i 
b <D?F&&<D&& i k&tf 5^i:^<LILC52 <Dft%NZ.BiAX*% 5 1t#>* ( b 
) ldjjH"<fc M-LILC52 OWI«fr05*P5^Sriio-C 5 5 ftlJ^^M b N 

( c ) \Z.tMt& 5 tzMfc 58b b?7^Vb ^tM^ft LT l/v— ^ 55© 
?<-Ym-\Z.XZ> 0 ]£fc, E«fi#Wu LILC5 20-»©ffls0Hfiet5 
3 *Sg8tt**LTV>3&V^— # CSS?- 5 2a RttfB? 52b &fli*.53MtD SriioT 
VS^- ^5 5ffi!lH:aiiflU 13^5 8 b&iloTl^w^s 5©^-b«?fcA5 

o 

5 5 hW=F\z.*J3 £fr 5 ^bb?£<0, 5 1 bfc^/i^f # 

&<£>}&^ uiy— 5 5 hffittAXim^m^Tf&mzW&Zft&o «t 

ot, US'w^ 5 5 fi 5 1 ^ta^j bfc/^^ffir*4: IrI — (DW&Oim 
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^ 5 2 b j&Sffiffi 5 4^ULILC5 6 5 6b fclSSfc Sift/TV* 

1 2©ISI6^4:|^*rC*>£. ^5 4©^^^^ LILC54tl/ 
^5 5 ir^r^i-5S^5 8 b M yt°- ^V* £:*PLV\, 

13 3 8 fc, T'yy bS^-toian^^— i l c 4 2 ^iattbfc^ii^ 

■To ^5 2 af«^$tbT*3»9, S^5 2bi«5 4^UTLILC5 6 
<7>#§-?5 6 b fc^£;ftfciail^— V 5 0b bWmZfrX^Zo S?52cft 
N K^-Y ^5 1 (Dmtl^bWgtZtitLgSM/*?— >-5 0 c fcl^$;ftTV^ 0 

^.(DmWm^^Xa, LILC5 2*£^£;ftfd«&#i5 4ttu L I L 
C 5 6 ©J» 5 6b jcS8Sfc$tLT*5 9 , «KF 56b ^atGrrSifiH 1 5 6 d f£^7 
^ KfclgSfc&ih/tVS, L I L C 5 6 f3i£-f VtT— ^*-C<fc*fc«> % ^5 4 

5 1 jflsm^j Lfc^/wMt ^<^T<0jaafe#Jft$WS us**- 5 5 hiSHPfc: 
A# K 7 >T ^ 5 1 a*3g ufc^^^ff -WftoSJB^ 5 

k^w 5 1 ufc^/^fs#^ m— <Dm£<om ^mz-^^xymrrzo 
m^(ommm±mm^ ^m^m\m^>nmtm^mm^^xn, &^ 
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